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Current display devices can display only a limited range of contrast and colors, which is 
one of the main reasons that most image acquisition, processing, and display techniques 
use no more than eight bits per color channel. This course outlines recent advances in 
high-dynamic-range imaging, from capture to display, that remove this restriction, thereby 
enabling images to represent the color gamut and dynamic range of the original scene 
rather than the limited subspace imposed by current monitor ... 
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We describe a new technique for measuring the bidirectional texture function (BTF) of a 
surface that requires no mechanical movement, can measure surfaces in situ under 
arbitrary lighting conditions, and can be made small, portable and inexpensive. The 
enabling innovation is the use of a tapered kaleidoscope, which allows a camera to view 
the same surface sample simultaneously from many directions. Similarly, the surface can 
be simultaneously illuminated from many directions, using only a ... 
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The graphics processor (GPU) on today's commodity video cards has evolved into an 
extremely powerful and flexible processor. The latest graphics architectures provide 
tremendous memory bandwidth and computational horsepower, with fully programmable 
vertex and pixel processing units that support vector operations up to full IEEE floating 
point precision. High level languages have emerged for graphics hardware, making this 
computational power accessible. Architecturally, GPUs are highly parallel s ... 

Adaptive radiosity textures for bidirectional ray tracing 
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September 1990 ACM SIGGRAPH Computer Graphics , Proceedings of the 17th annual 
conference on Computer graphics and interactive techniques 
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We present a rendering method designed to provide accurate, general simulation of global 
illumination for realistic image synthesis. Separating surface interaction into diffuse plus 
specular, we compute the specular component on the fly, as in ray tracing, and store the 
diffuse component (the radiosity) for later-reuse, similar to a radiosity algorithm. 
Radiosities are stored in adaptive radiosity textures (rexes) 1 that record the pattern of 
light and shadow on every diffuse su ... 
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This paper presents a new reflectance model for rendering computer synthesized images. 
The model accounts for the relative brightness of different materials and light sources in 
the same scene. It describes the directional distribution of the reflected light and a color 
shift that occurs as the reflectance changes with incidence angle. The paper presents a 
method for obtaining the spectral energy distribution of the light reflected from an object 
made of a specific real material and discuss ... 
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Realistic image synthesis is increasingly important in areas such as entertainment 
(movies, special effects and games), design, architecture and more. A common trend in all 
these areas is the quest for more realistic images of increasingly complex models. Monte 
Carlo global illumination algorithms are the only methods that can handle this complexity. 
Recent advances in algorithms and compute power has made Monte Carlo algorithms very 
practical and a natural choice for most problems.The purpose o ... 
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In this paper we introduce B-spline illumination maps and their generalizations and 
extensions for use in realistic image generation algorithms. The B-spline lighting functions 
(i.e., illumination maps) are defined as weighted probability density functions. The lighting 
functions can be estimated from random data and may be used in bidirectional distributed 
ray tracing programs as well as radiosity oriented algorithms. The use of these lighting 
functions in a bidirectional ray tracing syste ... 
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This course introduces points as a powerful and versatile graphics primitive. Speakers 
present their latest concepts for the acquisition, representation, modeling, processing, and 
rendering of point sampled geometry along with applications and research directions. We 
describe algorithms and discuss current problems and limitations, covering important 
aspects of point based graphics. 
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We present a method to acquire the reflectance field of a human face and use these 
measurements to render the face under arbitrary changes in lighting and viewpoint. We 
first acquire images of the face from a small set of viewpoints under a dense sampling of 
incident illumination directions using a light stage. We then construct a reflectance 
function image for each observed image pixel from its values over the space of 
illumination directions. From the reflectance functions, we can direct! ... 
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This article is concerned with creating more realistic images of 3D scenes which are 
moving relative to the viewer at such high speeds that the propagation delay of light 
signals and other relativistic effects can not be neglected. Creating images of 3D scenes in 
relativistic motion might have important applications to science-fiction films, computer 
games, and virtual environments. We shall discuss the following problems: (1) how to 
determine the visual appearance of a rapidly moving objec ... 

Keywords: Doppler effect, Lorentz transformation, aberration of light, shading, shadow, 
special relativity 
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In this paper, we proposed a novel way to browse a series of otogras, which can be 
regarded as a system exploring the new medium between otogra and video. The scheme 
exploits the rich content embedded in a single otogra and otograic series. Based on 
studying the process of a viewer's attention variation on objects or regions of an image, a 
otogra can be converted into a motion clip. A system named <i>oto2Video</i> was 
developed to automatically convert a otograic series into a video b ... 
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image content analysis 
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A shading language provides a means to extend the shading and lighting formulae used by 
a rendering system. This paper discusses the design of a new shading language based on 
previous work of Cook and Perlin. This language has various types of shaders for light 
sources and surface reflectances, point and color data types, control flow constructs that 
support the casting of outgoing and the integration of incident light, a clearly specified 
interface to the rendering system using global state var ... 
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We present a method for rendering scenes with fine detail via an object called a texel, a 
rendering primitive inspired by volume densities mixed with anisotropic lighting models. 
This technique solves a long outstanding problem in image synthesis: the rendering of 
furry surfaces. 
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A reflection and refraction model for anisotropic surfaces is introduced. The anisotropy is 
simulated by small cylinders (added or subtracted) distributed on the anisotropic surface. 
Different levels of anisotropy are achieved by varying the distance between each cylinder 
and/or rising the cylinders more or less from the surface. Multidirectional anisotropy is 
modelled by orienting groups of cylinders in different direction. The intensity of the 
reflected light is computed by determining the vis ... 
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In free-viewpoint video, the viewer can interactively choose his viewpoint in 3-D space to 
observe the action of a dynamic real-world scene from arbitrary perspectives. The human 
body and its motion plays a central role in most visual media and its structure can be 
exploited for robust motion estimation and efficient visualization. This paper describes a 
system that uses multi-view synchronized video footage of an actor's performance to 
estimate motion parameters and to interactively re-render t ... 

Keywords: body model, human motion capture, image-based rendering, multi-video 
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Current display devices can display only a limited range of contrast and colors, which is 
one of the main reasons that most image acquisition, processing, and display techniques 
use no more than eight bits per color channel. This course outlines recent advances in 
high-dynamic-range imaging, from capture to display, that remove this restriction, thereby 
enabling images to represent the color gamut and dynamic range of the original scene 
rather than the limited subspace imposed by current monitor ... 
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We describe a new technique for measuring the bidirectional texture function (BTF) of a 
surface that requires no mechanical movement, can measure surfaces in situ under 
arbitrary lighting conditions, and can be made small, portable and inexpensive. The 
enabling innovation is the use of a tapered kaleidoscope, which allows a camera to view 
the same surface sample simultaneously from many directions. Similarly, the surface can 
be simultaneously illuminated from many directions, using only a ... 

Keywords: BRDF, BTF, image-based rendering, realistic image synthesis, reflection 
models 
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The graphics processor (GPU) on today's commodity video cards has evolved into an 
extremely powerful and flexible processor. The latest graphics architectures provide 
tremendous memory bandwidth and computational horsepower, with fully programmable 
vertex and pixel processing units that support vector operations up to full IEEE floating 
point precision. High level languages have emerged for graphics hardware, making this 
computational power accessible. Architecturally, GPUs are highly parallel s ... 
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We present a rendering method designed to provide accurate, general simulation of global 
illumination for realistic image synthesis. Separating surface interaction into diffuse plus 
specular, we compute the specular component on the fly, as in ray tracing, and store the 
diffuse component (the radiosity) for later-reuse, similar to a radiosity algorithm. 
Radiosities are stored in adaptive radiosity textures (rexes) 1 that record the pattern of 
light and shadow on every diffuse su ... 
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This paper presents a new reflectance model for rendering computer synthesized images. 
The model accounts for the relative brightness of different materials and light sources in 
the same scene. It describes the directional distribution of the reflected light and a color 
shift that occurs as the reflectance changes with incidence angle. The paper presents a 
method for obtaining the spectral energy distribution of the light reflected from an object 
made of a specific real material and discuss ... 
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Realistic image synthesis is increasingly important in areas such as entertainment 
(movies, special effects and games), design, architecture and more. A common trend in all 
these areas is the quest for more realistic images of increasingly complex models. Monte 
Carlo global illumination algorithms are the only methods that can handle this complexity. 
Recent advances in algorithms and compute power has made Monte Carlo algorithms very 
practical and a natural choice for most problems.The purpose o ... 
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In this paper we introduce B-spline illumination maps and their generalizations and 
extensions for use in realistic image generation algorithms. The B-spline lighting functions 
(i.e., illumination maps) are defined as weighted probability density functions. The lighting 
functions can be estimated from random data and may be used in bidirectional distributed 
ray tracing programs as well as radiosity oriented algorithms. The use of these lighting 
functions in a bidirectional ray tracing syste ... 

Keywords: B-splines, bidirectional ray tracing, dispersion, illumination maps, 
nonparametric density estimation 
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This course introduces points as a powerful and versatile graphics primitive. Speakers 
present their latest concepts for the acquisition, representation, modeling, processing, and 
rendering of point sampled geometry along with applications and research directions. We 
describe algorithms and discuss current problems and limitations, covering important 
aspects of point based graphics. 
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We present a method to acquire the reflectance field of a human face and use these 
measurements to render the face under arbitrary changes in lighting and viewpoint. We 
first acquire images of the face from a small set of viewpoints under a dense sampling of 
incident illumination directions using a light stage. We then construct a reflectance 
function image for each observed image pixel from its values over the space of 
illumination directions. From the reflectance functions, we can directl ... 

Keywords: facial animation, image-based modeling, rendering and lighting 
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This article is concerned with creating more realistic images of 3D scenes which are 
moving relative to the viewer at such high speeds that the propagation delay of light 
signals and other relativistic effects can not be neglected. Creating images of 3D scenes in 
relativistic motion might have important applications to science-fiction films, computer 
games, and virtual environments. We shall discuss the following problems: (1) how to 
determine the visual appearance of a rapidly moving objec ... 

Keywords: Doppler effect, Lorentz transformation, aberration of light, shading, shadow, 
special relativity 
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In this paper, we proposed a novel way to browse a series of otogras, which can be 
regarded as a system exploring the new medium between otogra and video. The scheme 
exploits the rich content embedded in a single otogra and otograic series. Based on 
studying the process of a viewer's attention variation on objects or regions of an image, a 
otogra can be converted into a motion clip. A system named <i>oto2Video</i> was 
developed to automatically convert a otograic series into a video b ... 

Keywords: attention detection, audio segmentation, face detection, image clustering, 
image content analysis 
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A shading language provides a means to extend the shading and lighting formulae used by 
a rendering system. This paper discusses the design of a new shading language based on 
previous work of Cook and Perlin. This language has various types of shaders for light 
sources and surface reflectances, point and color data types, control flow constructs that 
support the casting of outgoing and the integration of incident light, a clearly specified 
interface to the rendering system using global state var ... 
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We present a method for rendering scenes with fine detail via an object called a texel, a 
rendering primitive inspired by volume densities mixed with anisotropic lighting models. 
This technique solves a long outstanding problem in image synthesis: the rendering of 
furry surfaces. 

19 A model for anisotropic reflection 
Pierre Poulin, Alain Fournier 

September 1990 ACM SIGGRAPH Computer Graphics , Proceedings of the 17th annual 



http://poital.acm.org/resultsxfm?coll=ACM&(U=ACM& 2/21/06 



Results (page 1): bidirectional and reflectance and distribution and function and motion a... Page 6 of 6 



conference on Computer graphics and interactive techniques 

SIGGRAPH '90, Volume 24 Issue 4 

Publisher: ACM Press 

F II text av il bl #1 df'3 24M3' Additional Information: ML?iM 
u e avai a e. -^|>... a o,_ A x terms 

A reflection and refraction model for anisotropic surfaces is introduced. The anisotropy is 
simulated by small cylinders (added or subtracted) distributed on the anisotropic surface. 
Different levels of anisotropy are achieved by varying the distance between each cylinder 
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In free-viewpoint video, the viewer can interactively choose his viewpoint in 3-D space to 
observe the action of a dynamic real-world scene from arbitrary perspectives. The human 
body and its motion plays a central role in most visual media and its structure can be 
exploited for robust motion estimation and efficient visualization. This paper describes a 
system that uses multi-view synchronized video footage of an actor's performance to 
estimate motion parameters and to interactively re-render t ... 
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